
(19) United States 
US 20110270250A1 

(12) Patent Application Publication (10) Pub. No.: US 2011/0270250 A1 
Horner et al. (43) Pub. Date: Nov. 3, 2011 

(54) INDUCTION SEALING 

(75) Inventors: Glenn A. Horner, Boulder, CO 
(US); Jeffrey M. Roy, Boulder, CO 
(US) 

(73) Assignee: TYCO Healthcare Group LP 

(21) Appl. No.: 12/769,444 

(22) Filed: Apr. 28, 2010 

Publication Classification 

(51) Int. Cl. 
A6B 18/18 (2006.01) 

(52) U.S. Cl. .......................................................... 606/49 
(57) ABSTRACT 

An end effector assembly for use with an electrosurgical 
instrument is provided. The end effector assembly has a first 
jaw member having a Support base and a sealing plate formed 
from a ferrous material. The end effector assembly also has a 
second jaw member including a Support base, an electrical 
jaw lead and a sealing plate coupled to the electrical jaw lead. 
The sealing plate includes a first layer formed from a non 
Stick material and a second layer having a coil formed 
thereon. 
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FIG. 3B 
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FIG. 4A 
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FIG. 5B 
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INDUCTION SEALING 

BACKGROUND 

0001 1. Technical Field 
0002 The present disclosure relates to an electrosurgical 
instrument and method for sealing tissue. More particularly, 
the present disclosure relates to an electroSurgical tool includ 
ing opposingjaw members having pressure sensors for deter 
mining a seal pressure and controlling operation of the elec 
troSurgical tool based on the determined seal pressure. 
0003 2. Background of the Related Art 
0004 Electrosurgical forceps utilize mechanical clamp 
ing action along with electrical energy to effect hemostasis on 
the clamped tissue. The forceps (open, laparoscopic or endo 
scopic) include electroSurgical sealing plates which apply the 
electroSurgical energy to the clamped tissue. By controlling 
the intensity, frequency and duration of the electroSurgical 
energy applied through the sealing plates to the tissue, the 
Surgeon can coagulate, cauterize, and/or seal tissue. 
0005 Conventional tissue sealing procedures require 
imparting electroSurgical energy to an end effector having a 
pair of opposing jaw members. The combination of heat 
generated in the opposing jaw members as well as the pres 
Sure applied by the jaw members seals the tissue grasped in 
between jaw members. However, such method may be inef 
ficient in that all the heat generated in the end effector may not 
be transferred to tissue. Further, when the end effector is 
heated during application of energy, once energy application 
is ceased, the end effector take time to cool down which may 
affect tissue disposed between the jaw members. 

SUMMARY 

0006. In an embodiment of the present disclosure, an end 
effector assembly is provided. The end effector assembly 
includes a first jaw member having a Support base and a 
sealing plate formed from a ferrous material. The end effector 
assembly also includes a second jaw member having a Sup 
port base, an electrical jaw lead and a sealing plate coupled to 
the electrical jaw lead. The sealing plate having a first layer 
formed from a non-stick material and a second layer having a 
coil formed thereon. 
0007. The non-stick material may be formed from glass. 
The second layer includes a flex circuit where the coil is 
coupled to a flexible plastic substrate. The electrical jaw lead 
may be ultrasonically welded to the coil of the sealing plate. 
0008. In another embodiment of the present disclosure, an 
electroSurgical instrument for sealing tissue is provided. The 
electroSurgical instrument may include a housing having at 
least one shaft extending therefrom, a handle assembly oper 
ably associated with the housing, a rotating assembly oper 
ably associated with the housing and configured to rotate the 
at least one shaft, and an end effector assembly operably 
coupled to a distal end of the at least one shaft. The end 
effector assembly includes a first jaw member having a Sup 
port base and a sealing plate formed from a ferrous material. 
The end effector assembly also includes a second jaw mem 
ber having a Support base, an electrical jaw lead and a sealing 
plate coupled to the electrical jaw lead. The sealing plate 
having a first layer formed from a non-stick material and a 
second layer having a coil formed thereon. 
0009. In yet another embodiment of the present disclo 
sure, an end effector assembly is provided. The end effector 
assembly includes a first jaw member having a Support base 
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and a sealing plate formed from a ferrous material. The end 
effector assembly also includes a second jaw member having 
a Support base, an electrical jaw lead and a sealing plate 
coupled to the electrical jaw lead. The sealing plate includes 
a first layer formed from a non-stick material, a pair of flex 
circuits where each flex circuit includes a coil formed thereon 
and at least one insulative layer disposed between the pair of 
flex circuits. 
0010. A first flex circuit in the pair offlex circuits has a first 
coil and a second flex circuit in the pair flex circuits has a 
second coil. The first coil and the second coil exhibit similar 
properties when energy is applied to each coil or different 
properties when energy is applied to each coil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. The above and other aspects, features, and advan 
tages of the present disclosure will become more apparent in 
light of the following detailed description when taken in 
conjunction with the accompanying drawings in which: 
0012 FIG. 1 is a perspective view of an endoscopic bipo 
lar forceps in accordance with an embodiment of the present 
disclosure; 
0013 FIG. 2 is a perspective view of an open bipolar 
forceps in accordance with an embodiment of the present 
disclosure; 
0014 FIGS. 3A and 3B are perspective views of opposing 
jaw members according to an embodiment of the present 
disclosure; 
(0015 FIGS. 4A and 4B are exploded views of the oppos 
ing jaw members of FIGS. 3A and 3B respectively; 
0016 FIG. 5A is a side view of a sealing plate according to 
an embodiment of the present disclosure; 
(0017 FIG. 5B is an exploded view of the sealing plate of 
FIG. 5A; 
0018 FIG. 6A is a side view of a sealing plate according to 
another embodiment of the present disclosure; 
(0019 FIG. 6B is a perspective view of a flex circuit 
included in the sealing plate of FIG. 6A; and 
0020 FIG. 7 is a schematic block diagram of an electro 
Surgical system according to an embodiment of the present 
disclosure. 

DETAILED DESCRIPTION 

0021 Particular embodiments of the present disclosure 
are described hereinbelow with reference to the accompany 
ing drawings; however, it is to be understood that the dis 
closed embodiments are merely examples of the disclosure 
and may be embodied in various forms. Well-known func 
tions or constructions are not described in detail to avoid 
obscuring the present disclosure inunnecessary detail. There 
fore, specific structural and functional details disclosed 
herein are not to be interpreted as limiting, but merely as a 
basis for the claims and as a representative basis for teaching 
one skilled in the art to variously employ the present disclo 
Sure in virtually any appropriately detailed structure. 
0022. Like reference numerals may refer to similar or 
identical elements throughout the description of the figures. 
As shown in the drawings and described throughout the fol 
lowing description, as is traditional when referring to relative 
positioning on a Surgical instrument, the term “proximal' 
refers to the end of the apparatus which is closer to the 
clinician and the term “distal refers to the end of the appa 
ratus which is further away from the clinician. The term 
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“clinician’ refers to any medical professional (i.e., doctor, 
Surgeon, nurse, or the like) performing a medical procedure 
involving the use of embodiments described herein. 
0023. As described in more detail below with reference to 
the accompanying figures, the present disclosure is directed 
to the use of an induction coil in a vessel sealing procedure. 
More specifically, one jaw member of an end effector has a 
sealing plate with an inductor or coil covered by an isolative 
non-stick material on top. Such as glass. Heat for sealing 
would be generated by passing electricity through the coil and 
moving amating jaw made from a ferrous material in place. In 
this method, electricity does not pass through tissue. Heat 
from induction heating and pressure from the mating jaw 
member causes the sealing effect in tissue. Further, the seal 
ing plates stay cool to the touch, thereby reducing possible 
unwanted tissue effects. This results in an increase in effi 
ciency and speed of the seal leading to a better outcome for the 
patient. 
0024 Turning to FIG.1, an instrument generally identified 
as forceps 10 is for use with various Surgical procedures and 
includes a housing 20, a handle assembly 30, a rotating 
assembly 80, a trigger assembly 70, and an end effector 
assembly 100 that mutually cooperate to grasp, Seal, and 
divide tubular vessels and vascular tissues. Forceps 10 
includes a shaft 12 that has a distal end 16 dimensioned to 
mechanically engage the end effector assembly 100 and a 
proximal end 14 that mechanically engages the housing 20. 
The end effector assembly 100 includes opposing jaw mem 
bers 110 and 120, which cooperate to effectively grasp tissue 
for sealing purposes. The end effector assembly 100 is a 
bilateral assembly, i.e., both jaw members 110 and 120 pivot 
relative to one another about a pivot pin 95. Unilateral jaw 
members may also be contemplated. The jaw members 110 
and 120 are curved to facilitate manipulation of tissue and to 
provide better "line of sight' for accessing targeted tissues. 
0025. Examples of forceps are shown and described in 
commonly-owned U.S. application Ser. No. 10/369,894 
entitled “VESSEL SEALER AND DIVIDER AND 
METHOD MANUFACTURING SAME and commonly 
owned U.S. application Ser. No. 10/460,926 (now U.S. Pat. 
No. 7,156,846) entitled “VESSELSEALER AND DIVIDER 
FOR USE WITH SMALL TROCARS AND CANNULAS. 

0026. With regard to FIG. 2, an open forceps 200 for use 
with various surgical procedures is shown. Forceps 200 
includes a pair of opposing shafts 212a and 212b having an 
end effector assembly 230 attached to the distal ends 216a 
and 216b thereof, respectively. End effector assembly 230 is 
similar in design to end effector assembly 100 and includes 
pair of opposingjaw members 232 and 234 that are pivotably 
connected about a pivot pin 265 and which are movable 
relative to one another to grasp tissue. Each shaft 212a and 
212b includes a handle 215 and 217, respectively, disposed at 
the proximal end 214a and 214b thereof which each define a 
finger hole 215a and 217a, respectively, therethrough for 
receiving a finger of the clinician. Finger holes 215a and 217a 
facilitate movement of the shafts 212a and 212b relative to 
one another which, in turn, pivot the jaw members 232 and 
234 from an open position wherein the jaw members 232 and 
234 are disposed in spaced relation relative to one another to 
a clamping or closed position wherein the jaw members 232 
and 234 cooperate to grasp tissue therebetween. 
0027 FIGS. 3A and 3B are perspective views of the 
opposingjaw members 310 and 320. Similar to jaw members 
110 and 120, each of the jaw members 310 and 320 include: 
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sealing plates 312 and 322, respectively and Support bases 
316 and 326 formed as plastic overmolds. Electrical jaw lead 
325a supplies energy to an induction coil 524 (FIG. 5B) in 
jaw members 310. Sealing plate 312 includes a coil as will be 
described below while sealing plate 322 is made from a 
ferrous material. 

0028 Turning to FIGS. 4A and 4B, the opposing jaw 
members 310 and 320 include support bases 316 and 326 that 
each extend distally from flanges 313 and 323, respectively. 
The support bases 316 and 326 are dimensioned to support 
insulative plates 319" and 329", which in turn, support electri 
cally conductive sealing plates 312 and 322 thereon. It is 
contemplated that sealing plates 312 and 322 may be affixed 
atop the insulative plates 319" and 329', respectively, and 
support bases 319 and 329, respectively, in any suitable man 
ner, Such as Snap-fit, over-molding, stamping, ultrasonically 
welded, etc. The support bases 319 and 329, insulative plates 
319" and 329", and sealing plates 312 and 322 are encapsulated 
by the outer insulative housings 316 and 326 by way of a 
Subsequent overmolding process. Jaw member 310 is con 
nected via an ultrasonic weld to electrical jaw lead 325a. 
(0029. The jaw members 310 and 320 also include proxi 
mal flanges 313 and 323 extending proximally from the Sup 
port bases 319 and 329, respectively, each of which includes 
an elongated angled cam slot 317 and 327, respectively, 
defined therethrough. The jaw member 320 may also include 
a series of stop members 390 disposed on the inner facing 
surface of an electrically conductive sealing plate 312 to 
define a gap between opposing jaw members 310 and 320 
during sealing and cutting of tissue. The series of stop mem 
bers 390 are applied onto the sealing plate 312 during manu 
facturing. Likewise, the sealing plates 312 and 322 and the 
insulator plates 319" and 329' include respective longitudi 
nally-oriented knife slots 315a, 315a' and 315b, 315b', 
respectively, defined therethrough for reciprocation of the 
knife blade (not shown). 
0030 Turning to FIGS.5A and 5B, a sealing plate gener 
ally designated as 312 is shown. Sealing plate 312 has an 
outer layer 510 formed from an isolative non-stick material, 
such as glass. Layer 520 may be a flex circuit having a coil 524 
formed on a flexible plastic substrate 522. Such flexible plas 
tic substrates 522 may be formed from, but are not limited to, 
polyimide, polyether ether ketone (PEEK) film or polylami 
nate. Flex circuits may also be constructed by Screen printing 
silver circuits onto polyester. 
0031 Coil 524 may be made from copper, silver, or any 
other electrical conductor. Coil 524 may be formed by any 
suitable method. For instance, coil 524 may be formed by 
adhering a conductive layer to flexible plastic substrate 522. 
Using photolithography, a mask outlining coil 524 may be 
formed and then the conductive layer may be etched to leave 
coil 524. Electrical jaw lead 325a is ultrasonically welded to 
coil 524. 

0032. When energy is applied to coil 524 in sealing plate 
312 and sealing plate 322 is positioned within an electromag 
netic field caused by the application of energy to coil 524, heat 
is generated in tissue disposed between jaw members 310 and 
320. Jaw members 310 and 320 may have one or more coat 
ings of a non-stick material. Therefore, tissue would not touch 
hot metal surfaces and sticking would be reduced. Further, 
since no heat energy would be applied to the jaws (heat is 
generated in the tissue) the efficiency and speed of the seal 
would increase. 
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0033 Turning to FIGS.6A and 6B, a sealing plate accord 
ing to another embodiment of the present disclosure is shown 
generally as 600. Sealing plate 600 has an outer layer 602 
made from an isolative non-stick material. Such as glass. 
Below outer layer 602 are multiple layers of flex circuits 604 
and glass or insulative layers 606. Each flex circuit 604 is 
made in a similar manner as flex circuit 524. Each flex circuit 
may includes a flexible plastic substrate 622 and a coil 620. 
0034 Each flex circuit 604 may have a coil that exhibits 
similar properties or each flex circuit 604 may have different 
coils that exhibit different properties when energy is applied 
to each individual coil. Such properties may include, but are 
not limited to, size of the electromagnetic field, shape of the 
magnetic field, amount of energy generated by the electric 
field, etc. By providing multiple flex circuits, a clinician can 
control how much heat should be applied to tissue. Depend 
ing on which flex circuit is provided with energy or the num 
ber of flex circuits provided with energy a clinician may 
increase or reduce the amount of heat generated. For instance, 
if energy is applied to a flex circuit with a larger coil instead 
of a smaller coil, more heat may be generated in tissue. 
Alternatively, if energy is applied to a single coil instead of 
multiple coils, less heat may be generated in the tissue. 
0035 FIG. 7 shows a schematic block diagram of the 
generator 600 having a controller 620, a power supply 627, an 
RF output stage 628, and a sensor module 622. The power 
supply 627 provides DC power to the RF output stage 628 
which then converts the DC power into RF energy and deliv 
ers the RF energy to the instrument 10 and end effector 100. 
The controller 620 includes a microprocessor 625 having a 
memory 626 which may be volatile type memory (e.g., RAM) 
and/or non-volatile type memory (e.g., flash media, disk 
media, etc.). The microprocessor 625 includes an output port 
connected to the power supply 627 and/or RF output stage 
628 that allows the microprocessor 625 to control the output 
of the generator 600 according to either open and/or closed 
control loop schemes. 
0036. A closed loop control scheme generally includes a 
feedback control loop wherein the sensor module 622 pro 
vides feedback to the controller 24 (i.e., information obtained 
from one or more sensing mechanisms for sensing various 
tissue parameters such as tissue impedance, tissue tempera 
ture, output current and/or voltage, etc.). The controller 620 
then signals the power supply 627 and/or RF output stage 628 
which then adjusts the DC and/or RF power supply, respec 
tively. The controller 620 also receives input signals from the 
input controls of the generator 600 and/or instrument 10. The 
controller 620 utilizes the input signals to adjust the power 
output of the generator 600 and/or instructs the generator 20 
to perform other control functions. 
0037. The microprocessor 625 is capable of executing 
Software instructions for processing data received by the sen 
Sor module 622, and for outputting control signals to the 
generator 600, accordingly. The software instructions, which 
are executable by the controller 620, are stored in the memory 
626 of the controller 620. 
0038. The controller 620 may include analog and/or logic 
circuitry for processing the sensed values and determining the 
control signals that are sent to the generator 600, rather than, 
or in combination with, the microprocessor 625. 
0039. The sensor module 622 may include a plurality of 
sensors (not explicitly shown) strategically located for sens 
ing various properties or conditions, e.g., tissue impedance, 
Voltage at the tissue site, current at the tissue site, etc. The 
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sensors are provided with leads (or wireless) for transmitting 
information to the controller 620. The sensor module 622 
may include control circuitry that receives information from 
multiple sensors, and provides the information and the source 
of the information (e.g., the particular sensor providing the 
information) to the controller 620. 
0040. More particularly, the sensor module 622 may 
include a real-time Voltage sensing system (not explicitly 
shown) and a real-time current sensing system (not explicitly 
shown) for sensing real-time values related to applied Voltage 
and current at the surgical site. Additionally, an RMS voltage 
sensing system (not explicitly shown) and an RMS current 
sensing system (not explicitly shown) may be included for 
sensing and deriving RMS values for applied Voltage and 
current at the Surgical site. 
0041. The generator 600 includes suitable input controls 
(e.g., buttons, activators, Switches, touch screen, etc.) for 
controlling the generator 600, as well as one or more display 
screens for providing the Surgeon with variety of output infor 
mation (e.g., intensity settings, treatment complete indica 
tors, etc.). The controls allow the Surgeon to adjust power of 
the RF energy, waveform, and other parameters to achieve the 
desired waveform Suitable for a particular task (e.g., tissue 
ablation). Further, the instrument 10 may include a plurality 
of input controls which may be redundant with certain input 
controls of the generator 600. Placing the input controls at the 
instrument 10 allows for easier and faster modification of RF 
energy parameters during the Surgical procedure without 
requiring interaction with the generator 600. 
0042. A generator 600 according to the present disclosure 
can perform monopolar and bipolar electroSurgical proce 
dures, including tissue ablation procedures. The generator 
may include a plurality of outputs for interfacing with various 
electroSurgical instruments (e.g., a monopolar active elec 
trode, return electrode, bipolar electroSurgical forceps, foot 
Switch, etc.). Further, the generator includes electronic cir 
cuitry configured for generating radio frequency power 
specifically Suited for various electroSurgical modes (e.g., 
cutting, blending, division, etc.) and procedures (e.g., 
monopolar, bipolar, vessel sealing). 
0043. The foregoing description is only illustrative of the 
present disclosure. Various alternatives and modifications can 
be devised by those skilled in the art without departing from 
the disclosure. Accordingly, the present disclosure is intended 
to embrace all such alternatives, modifications and variances. 
The embodiments described with reference to the attached 
figures are presented only to demonstrate certain examples of 
the disclosure. Other elements, steps, methods and tech 
niques that are insubstantially different from those described 
above and/or in the appended claims are also intended to be 
within the scope of the disclosure. 

What is claimed is: 
1. An end effector assembly, comprising: 
a firstjaw member having a Support base and a sealing plate 

formed from a ferrous material; and 
a second jaw member comprising: 

a Support base; 
an electrical jaw lead; and 
a sealing plate coupled to the electrical jaw lead, the 

sealing plate having a first layer formed from a non 
Stick material and a second layer having a coil formed 
thereon. 
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2. The end effector assembly according to claim 1, wherein 
the non-stick material is glass. 

3. The end effector assembly according to claim 1, wherein 
the second layer is a flex circuit, wherein the coil is coupled to 
a flexible plastic substrate. 

4. The end effector assembly according to claim 1, wherein 
the electrical jaw lead is ultrasonically welded to the coil of 
the sealing plate. 

5. An electroSurgical instrument for sealing tissue, com 
prising: 

a housing having at least one shaft extending therefrom; 
a handle assembly operably associated with the housing: 
an end effector assembly operably coupled to a distal end 

of the at least one shaft, the end effector comprising: 
a first jaw member having a Support base and a sealing 

plate formed from a ferrous material; and 
a second jaw member comprising: 

a Support base; 
an electrical jaw lead; and 
a sealing plate coupled to the electrical jaw lead, the 

sealing plate having a first layer formed from a 
non-stick material and a second layer having a coil 
formed thereon. 
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6. An end effector assembly, comprising: 
a firstjaw member having a Support base and a sealing plate 

formed from a ferrous material; and 
a second jaw member comprising: 

a Support base; 
an electrical jaw lead; and 
a sealing plate coupled to the electrical jaw lead, the 

sealing plate having: 
a first layer formed from a non-stick material; 
a pair of flex circuits, each flex circuit having a coil formed 

thereon, and 
at least one insulative layer disposed between the pair of 

flex circuits. 
7. The end effector assembly according to claim 6, wherein 

a first flex circuit in the pair of flex circuits has a first coil and 
a second flex circuit in the pair flex circuits has a second coil. 

8. The end effector assembly according to claim 7, wherein 
the first coil and the second coil exhibit similar properties 
when energy is applied to each coil. 

9. The end effector assembly according to claim 7, wherein 
the first coil and the second coil exhibit different properties 
when energy is applied to each coil. 
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